Introduction
In many different countries, those responsible for the care of patients in hospital are under some degree of political and managerial pressure to keep length of stay to a minimum. In the United Kingdom, for example, length of stay is one of the Health Service indicators on which some managers' performance related pay depends.
It is known that patients admitted for treatment with the same condition may experience considerable variation in length of stay. And it is also widely held that reductions of time spent in hospital will reduce costs without compromising patient outcomes. What are the implications of this, and what exactly is the basis for it?
It is not difficult to see why reduction in stay is a frequent focus for managerial attention. The concept is an accessible one; and progress in such a reduction can be measured relatively easily. Furthermore, the alternatives are fraught with difficulty. Most ing hospitals for their variability in length of stay and pointed out the reduced throughput that this implied. Similar articles have appeared since that time, and a recent newspaper article described the substantial reduction in time spent in hospital as a result of realisation by the medical profession that bed rest "lowers morale and causes insomnia and constipation".4
The aims of this review are to describe variation in length of hospital stay (particularly in relation to surgical procedures), along with currently available explanations for that variation; and to examine its relation to health outcomes and costs. In particular, the review considers four questions: It might be assumed too that technological advance lies at the heart of the reduction of time spent in hospital. But there is evidence Figure 3 shows mean duration of stay in days (log transformed with 95% confidence intervals (95% CIs)) for hysterectomy for districts in one English region.
Resident based data are used, and the figure is likely to underestimate differences. Nevertheless, substantial differences exist. These figures are not adjusted for case mix but it is unlikely that the differences are due solely to case mix differences.
Oddly, it has been found that geographical differences are maintained as a person's time spent in hospital decreases over time. Thus length of stay in the north east of the United States has remained longer than in the west but both continue to fall. '3 14 Similar regional differences have been found in studies in Europe. 15-1' In the United Kingdom, variation was found20"2 in age adjusted duration of stay between districts in two regions for cholecystectomy, appendicectomy, and inguinal hernia (excluding day case operations), although again the data were not adjusted for case mix. It seems that districts did not maintain the same rank so that in one district patients might have the longest stay for one procedure and the shortest for another. 36 However, major studies of the effects of factors which might be thought to relate to patients' individual needs do not seem to relate to length of stay. '5 38 Complications can act as a confounding variable. A long stay may be more likely to result in complications such as infection acquired in hospital. On the other hand, complications may also increase stay,'8 as the patient's state of ill health might preclude discharge at the usual or routine time.
Costs to the patient The costs of the stay in hospital to individual patients are important factors. These might be time costs or the direct financial costs of staying in hospital. In particular, an assumption might be made that those who had a higher income would lose more money by having to stay in hospital longer. In fact, studies related to surgical procedures have shown that neither patients' income, socioeconomic status, nor sex seem to be associated with duration of stay after adjustment for case mix. [7] [8] [9] [10] [11] [12] [13] [14] [15] The picture is undoubtedly more complicated for complex and chronic medical conditions. 3940 In another recent study of the effects of shorter length of stay on the outcome of elective abdominal hysterectomy no difference was found in various outcomes including patient satisfaction at 10 days, six weeks, and three months alter a short or standard length of stay.5'
RELATION WITH MORTALITY
A routine data set of patient's abstracts covering 600 000 patients admitted for acute care between 1970 and 1973 to 17 hospitals was investigated for any relation between length of stay and mortality in hospital. 52 The researchers found a strong association after adjusting for diagnosis and severity. Patients with a longer stay had a higher than expected in mortality in hospital.
However, mortality as the outcome in this type of study is problematic for three reasons. Firstly, mortality is not the most appropriate outcome measure to examine the effectiveness of most treatments or procedures. Secondly, mortality in hospital may truncate what would otherwise have been a longer stay. Thirdly, a shorter stay may be associated with lower mortality only because patients discharged earlier may die outside hospital.
In summary, studies investigating the effects of length of stay on the outcomes of health care have three main problems. Firstly, few select the most appropriate outcomes. Secondly, outcomes chosen are often insufficiently frequent for differences in their occurrence to be reliably compared. Lastly, most studies fail to take sufficient account of differences in case mix. All studies reported, however, find no important effect of shorter stay on health outcome.
Although in two studies, on laparoscopic sterilisation and repair of inguinal hernia, satisfaction with day care was lower than with a longer stay,53554 many studies of satisfaction have shown that most patients appreciate their time in hospital regardless of its duration.4>"3 5055 56 Currently, therefore, there is very little evidence of any relation between length of stay and outcome. Do reductions in length of stay really save money? Politicians and managers think that reducing the time spent in hospital will reduce costs per patient and therefore release capacity to treat more patients. This is the premise on which pressure to shorten stay is founded. In fact, very little research has been undertaken to examine overall costs and benefits of reduction in stay or the advantages of treating more patients per bed, per ward, or per year. What is known, however, is that a shorter stay is liable to increase overall costs if bed occupancy is kept at a constant level. Or to put it another way, shortening stay is liable to increase costs per day for the hospital. This is because for both medical and surgical patients, the main costs occur in the first half of the stay when input from staff, investigation, and intervention are at a maximum. Stays in hospital are almost always shortened by reducing lower depend-ency "cheaper" days, usually in the second half of the stay. This section of the review examines some of these issues.
Who gains what from early discharge? In a valuable review of the economic issues surrounding shortening stay it has been suggested that there are several common fallacies associated with the widespread belief that there are substantial gains from early discharge.57 These fallacies include: the distribution of costs over length of stay is not an issue of great relevance. In fact each additional day of stay is not an adequate index of additional intensity or costs of services provided as has recently been shown for patients with total hip replacement in the United Kingdom.58
Another example of a common fallacy57 is that reduced length of stay causes negligible increases in primary and community care
costs. There is a danger of underestimating both direct and indirect costs to patients-for instance, costs of attending preoperative investigation clinics or early postoperative follow up clinics. Many studies seem to have taken inadequate account of the costs to patients of shorter stay. The costs of caring at home might be estimated by attaching an average nursing wage to the time spent by a relative caring for a patient at home regardless of whether the relative is employed or not. 57 A third common fallacy is that financial savings are used to improve patient care. Financial savings made by shortening a hospital stay, small as they might be, are never given to the patient to use on buying their own home care. Savings are invariably shared out over the totality of health care provided by the relevant provider and are usually used to admit more new patients to hospital.
In conclusion, it seems clear that evaluation of the costs and benefits of a shorter stay must start from the objectives that governed the change,57 and if these objectives were to reduce overall healthcare costs, then these are unlikely to be achieved. was similar to that in 1979. Here there is no doubt about the appropriateness of hospital based care, but the costs to patients and community services of this shortening of stay were not examined and it is possible that they may have been considerable.
An important study in
When paediatric day care was introduced59 no savings were found because day care added to, not substituted for, the inpatient care already provided. The authors concluded that this lack of substitution was because those who work in the hospital sector naturally have a strong incentive not to reduce length of stay to the point of allowing savings to be made by the closure of beds, wards, or hospitals because this implies reducing staff numbers.
So, all in all, are costs reduced by reductions in stay? And, if so, whose costs are reduced most? The short answers seem to be: * The savings may seem to be small, as they are usually lost in the totality of healthcare expenditure and are not clearly identifiable * Costs are borne most heavily by patients and their carers and have perhaps as yet not been adequately evaluated The basic goal underlying reduction in stay should be to enable planned increases in effective and appropriate health care which could not otherwise be undertaken. Although this is clearly the potential overwhelming benefit of a reduction in stay, it is as yet unproved. The final question to be considered by this review involves exploring the practical implications of the findings so far.
Should we be trying to reduce length of stay? It depends what the object of the exercise is. It is natural for managers to focus on standardising and shortening stay. After all, it is easy to get hold of information about length of stay, and fairly simple practical steps can be taken which will make an immediate difference to the pattern shown by individual hospitals. In short, variations in stay seem irrational and hence a worthy target for attention.
However, although the best methods for reducing the 
